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10 REDUCED CALORIE CHQCOIATE CONFECTIONERY COMPOSITIO NS 

Field of the invention 

The invention pertains to a reduced calorie choco- 
late confectionery composition which possibly may also have 
a reduced digestible fat content. 

15 Background of the invention 

The present sedentary way of life of many people 
in which the physical work has almost disappeared^ has con- 
siderably modified the food requirements. Today, although we 
need less energetic foodstuff, we still eat too much lipids, 

20 too much salt, and not enough fibers. 

The lack of fibers in the diet seems to be the 
cause of many disturbances of the digestive system. 

Because of their high fat and sugar contents, the 
chocolate confections are good examples of food products with 

25 a high calorie value per unit weight with almost no fibers 
and a high lipidic content. 

Confectionery chocolate compositions generally 
comprise about 30-60% sugar (sucrose; fructose; polyols, 
preferably sugar alcohols such as sorbitol, xylitol, isomalt, 

30 maltitol, mannitol, erythritol, galactitol, lactitol; isomal- 
tulose; polyglucose; Polydextrose®; polymaltose; carboxy- 
methylcellulose ; carboxyethylcellulose ; arabinogalactan ; 
microcristalline cellulose or a mixture thereof), 0-70% 
chocolate liquor (which contains about 50% cocoa butter), 10- 

35 40% added cocoa butter and about 1% flavor and miscellaneous 
ingredients . 

The consumers are becoming more aware of the rela- 
tion existing between their nutrition and health. 
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Consequently, there is a significant need for chocolate 
confectionery compositions that can find a place in a well 
balanced diet and yet which provide the gustatory and physi- 
cal properties of conventional chocolate confectionery compo- 
sitions. In addition, there is also a need for chocolate 
confectionery compositions that have reduced sugar content 
in order to reduce the cariogenic effect and in order to 
reduce the glycemic effects for diabetics. Further to food 
for diabetics, such compositions could also be used in diets 
for particular nutrition such as: food for obese persons and 

for children. 

Such chocolate conpositions should preferably have: 

- a reduced calorie content 

- a reduced fat content 

15 - an increased fiber content 

- a beneficial effect on the intestinal metabolism 

- a reduced sugar content 

- reduced cariogenic properties. 

U.S. Patent No. 3 876 794, Rennhard, April 8, 1975, 
20 discloses certain polyglucoses and polymaltoses commercially 
named "Polydextrose" vdiich can be used as non-caloric bulking 
agents to replace sugar and part of the fat in artificially 
sweetened foods. A chocolate confectionery composition is 
disclosed in Example XXVII. 
25 The commercial product -Polydextrose" is marked by 

a bitter aftertaste which limits its use in many applica- 
tions . 

In the European Patent ^plication EP-Al 0 285 187, 
in the name of The Procter & Gamble Company, j>ublished on 
October 5, 1988 a reduced calorie chocolate confectionery 
composition is disclosed in which sucrose polyesters or 
polyethers of sucrose are used as a substitute for fat, and 
in which sugar is replaced by a non-caloric sweetener with 
or without a partially or wholly non digestible reduced 
35 caloric carbohydrate bulking agent. 

Other applications are known in which the sugar is 
replaced by polyols, preferably sugar alcohols such as sorbi- 
tol, xylitol, lactitol, isomalt, maltitol, mannitol. 



30 
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erythritol, galactitol , . . . However, there are some tech- 
nological disadvantages linked to the use of these sugar 
replacers in chocolate compositions. In the case of isomalt, 
lactitol and sorbitol, high water content of the chocolate 
5 mass makes it necessary to adapt the production process 
significantly, often with iii5)ortant process delays as a 
consequence. Also, the compounds like sorbitol, xylitol and 
maltitol are absorbed and metabolized in the human body to 
a large extent and hence it is difficult to use these as 

10 reduced calorie bulking agents. 

Also, the acceptability of these sugar and fat 
replacers is in many cases low: fat replacers are known to 
cause laxation and even anal leakage, and most sugar alcohols 
provoke laxative diarrhea when ingested in high amounts. 

15 Accordingly the main object of the present inven- 

tion is to provide chocolate confectionery compositions with 
reduced calorie content combined with a fiber-effect using 
ingredients of natural origin and composition, with excellent 
taste, with beneficial nutritional properties and which can 

20 easily be produced. 

Another object of the invention is to provide 
chocolate conf ectioneiry compositions having improved proper- 
ties for the health of the consumer, such as the promotion 
of the proliferation of beneficial intestinal flora 

25 (Bifidobacterium species in particular), the reduction of 
cholesterol levels in the body and the reduction of the 
cariogenicity . 

Another object of the invention is to provide 
chocolate confectionery compositions which can be used by 

30 diabetics. 

Detailed description of the invention 

In accordance with the present invention it has 
been found that reduced calorie, and possibly reduced fat 
chocolate confectionery con^ositions which are highly accept- 

35 able can be prepared in which the sugar is wholly or partial- 
ly replaced by a product selected from the group consisting 
of -inulin, branched inulin, linear fructo-oligosaccharides, 
branched fructo-oligosaccharides or a mixture thereof, with 
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possibly a high-intensity sweetener. 

According to a particular embodiment of the present 
invention, a reduced calorie chocolate confectionery conposi- 
tion is provided which comprises: 
5 (a) from about 5% to about 56% of a source of cocoa, selected 
from cocoa liquor or cocoa butter; 

(b) from about 1% to about 60% of a product selected from the 
group consisting of linear inulin, branched inulin, 
linear f ructo-oligosaccha^rides , branched f ructo- 

10 oligosaccharides or a mixture thereof; 

(c) from 0% to about 55% of a product selected from the group 
consisting of sucrose, fructose, polyols, preferably 
sugar alcohols such as sorbitol, xylitol, isomalt, malti- 
tol^ mannitol, erythritol, galactitol, lactitol; 

15 isomaltulose; polyglucose; Polydextrose®; polymaltose; 

carboxymethylcellulose; carboxyethylcellulose ; 
arabinogalactan; microcristalline cellulose or a mixture 
thereof; 

(d) from 0% to about 1% of a high-intensity sweetener and/or 
20 flavor agent and/or other miscellaneous ingredients; 

(e) from 0% to about 65% of non-digestible chocolate confec- 
tionery fat substitute. 

All percentages herein are "by weight" unless 
otherwise specified. The total of the ingredients in the 

25 composition is of course 100%. 

Fat substitutes have been described in the pub- 
lished European patent application EP-Al-0 285 187 in the 
name of the Procter & Gamble Company which is incorporated 
herein by reference • 

30 The chocolate confectionery fat substitute in the 

compositions of the invention can be non-digestible fatty 
polyesters or polyethers which has a clear (i.e. complete) 
melting point of 30-36*C and SCI (Solids Content Index) of 
at least 66 at a temperature of 6.6*C below the clear melting 

35 point. Preferably, the ester has an SCI of at least 40 at a 
temperature which is 3.3*C below its clear melting point. 

A wide variety of fatty polyesters and polyethers 
have been reported in the literature as being suitable as 



wo 93/02566 



PCr/BE91/00056 



5 

non-digestible substitutes for fat (i.e. triglyceride fat). 
' The fatty moieties typically have carbon chain lengths of 8- 
24 carbon atoms. Examples of such materials are: fatty alco- 
hol esters of polycarboxylic acids (U.S. Pat. No. 4 508 746, 
5 Hamm. issued i^ril 2, 1985); fatty polyethers of polyglycerol 
(U.S. Pat. No. 3 932 532, Hunter et al., issued Jan. 13, 1976 
- food used disclosed in East German Pat. 207 070 issued Feb. 
15, 1984); ethers and etheresters of polyols containing the 
neopentyl moiety (U.S. Pat. No. 2 962 419, Minich. issued 

10 Nov. 29, 1960); fatty alcohol diesters of dicarboxylic acids 
such as malonic and succinic acid (U.S. Pat. 4 582 927, 
Fulcher, issued April 15, 1986); and triglyceride esters of 
alpha branched chain alkyl carboxylic acids (U.S. 3 579 548, 
Whyte, issued May 18, 1971; all incorporated herein by 

15 reference. 

The non-digestible fatty polyesters and polyethers 
provide bulk and structure, as well as mouth feel to the 
conpositions , and therefore can be used as a partial replace- 
ment for sugar, as well as being a replacement for fat. 
20 In accordance with a specific embodiment of the 

present invention where a mixture of inulin and fructo- 
oligosaccharides is used, the ratio of inulin to fructo- 
oligosaccharide may vary between -^i^and -3:52, preferably 

^and AO. 

10 1 

25 The use of such a mixture, is particularly interest- 

ing in view of the fact that it combines a good fiber-effect 
with a good promotion of the intestinal flora proliferation. 

The cocoa material used in the compositions of the 
present invention can be any of the chocolate liquors or 

30 cocoa powders used in the preparation of chocolate confec- 
tions. Chocolate liquor typically contains about 50% natural 
cocoa butter. Cocoa powders typically contain from about 5% 
to about 30% natural cocoa butter. In order to obtain maximum 
fat and calorie reduction in the conpositions of the present 

35 invention, low cocoa butter content cocoa powders are pre- 
ferred. 

The linear inulin used in the present invention is 
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a readily available and low-cost material that can be derived 
from Helianthus tuberosus or Cichorium intybus widely dis- 
tributed over the world. 

The linear inulin, possibly after partial hydroly- 
5 sis, can also be treated enzymatically in presence of sucrose 
to obtain branched inulin. 

The fructo-oligosaccharides as used in the present 
invention can be obtained by chemical or enzymatic process 
from saccharose, fructose, inulin, fructans, levans, or a 
10 mixture thereof, from their products of hydrolysis, or from 
products obtained from plants containing fructans. 

Preferably, the linear f ructo-oligosaccharides 
according to the invention are obtained by fructosyltrans- 
f erase reaction on sucrose. 
15 Products of that nature have been described in the 

U.S. Patent n" 4 276 379 in the name of Heady {CPC Interna- 
tional Inc) which is incorporated herein by reference. 

The linear fructo-oligosaccharides can be also 
easily manufactured on an industrial basis by hydrolysis of 
20 inulin. 

This process produces linear fructo-oligosacchari- 
des in which at least one fructose unit is bound to a fruc- 
tose or sucrose unit by a /? 1-2 linkage. Preferred compounds 
are those having less than a total of 2 and preferably less 

25 than 9. fsnictose units. 

The branched fructo-oligosaccharides as used in the 
present invention can be obtained by chemical or enzymatic 
process from saccharose, fructose, fructans, levans, inulin 
or a mixture thereof, from their products of hydrolysis, or 

30 from products obtained from plants containing fructans, by 
hydrolysis of branched levans, inulin or fructans or by using 
micro-organisms \rfiich produce branched fructo-oligosaccharides, 
using sucrose as raw material, as described in the European 
patent application EP-0307158 in the name of Nihon Shokuhin 

35 Ltd incorporated herewith by reference. 

Reducing terminal groups can further be chemically 
transformed, like for instance by oxidation, by reduction or 
by hydrogenation , . • • 
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Preferred branched f incto-oligosaccharides are 
constituted by a principal chain comprising from 2 to 15 
units, preferably made up of fructose units, upon which one 
or several, branched or not branched, lateral chains are 
5 attached • 

Preferred lateral chains comprise from 1 to 15 
units, preferably made up of fructose units. 

Products of that nature have been described in the 
co-pending International Patent application n*^ PCT/BE91/00014 
10 in the name of Raffinerie Tirlemontoise which is incorporated 
herein by reference. 

Additionally, fructose polymers have also been 
described in the following documents: 

- in the Indian Journal of Biochemistry & Biophysics (vol. 
15 13, Dec. 1976, pp. 398-410), and in Liebigs Annalen der 

Chemie [614, 126, (1958)], Satyanarayana and Schlubach have 
described branched oligosaccharides which can be found in 
small amount in the nature; 

- in Liebigs Annalen der Chemie [635, 154 (1959)], Schlubach 
20 has also described natural products constituted by 

polymeric branched fructose units which can be obtained 
naturally in large amount; 

- in Carbohydrate Research [ISO, p. 315-324 (1988)], Brasch 
and al. have described a fructose polymer (chain length of 

25 18 units) in which 15% of the fructose units comprise a 
ramification in position 0-6. However, with their too long 
chain length, these molecules do not constitute an appro- 
priate bulking agent. 

The inulin and the fructo-oligosacchaxides used in 
30 the composition according to the invention are Icnown to have 
the following advantages: 

- they are of natural origin and their occurrence in the 
normal Western diet is relatively high: they are present 
in large amounts in common vegetables such as onions, leek, 

35 garlic, artichokes,... 

- they are "dietary fibers" by definition and because of 
their properties: they have shown to have diff rent 
"dietary fiber effects" such as the increase of the stool 
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weight, thje decrease of the intestinal transit time, the 
lowering of blood lipids and serum cholesterol, the 
decrease of intestinal pH,...? 

- they are not absorbed or hydrolysed in the small intestine 
5 and hence they are low calorie products; 

- they have a specific Bifidus-stimulating effect: the intake 
of oligosaccharides of the inulin series has shown to 
promote specifically the beneficial intestinal bacteria 
such as Bifidobacterium sp. and Lactobacillus sp- and to 

10 inhibit the development of putrefactive bacteria; 

- their acceptability is better than the acceptability of 
most sugar alcohols due to a lower laxative effect; 

- they have excellent taste profile. 

Inulin is known and used as a dietary fiber in many 

15 food products already. Inulin has low water solubility and 
is not a pure crystalline product. Its technological proper- 
ties are quite different from those of sucrose. 

Since inulin is a dietary fiber, its use may have 
been considered also for chocolate products. In these cases, 

20 inulin was never considered as a total sugar replacer, but 
rather as a "dietary fiber" supplement in small quantities. 

Therefore, it was not obvious to substitute all 
sugar by inulin in chocolate products. We have now found out 
that inulin can be used as a perfect sugar replacer in choco- 

25 late products. Not only has inulin excellent nutritional 
properties, but the process for preparing the chocolate 
confectionery compositions according to the invention is also 
new. In fact, inulin can be used instead of sugar by adapting 
the conching parameters: total couching time is increased by 

30 30% compared to conventional chocolate confectionery. 

In accordance with a specific embodiment of the 
present invention, the reduced calorie and possibly reduced 
fat chocolate confectionery coir5>osition intended for diabetic 
consumers, comprises 0% of sucrose. 

35 According to a preferred mode of execution of the 

invention for a chocolate confectionery composition intended 
for diabetic consumers, the product selected from the group 
consisting of linear inulin, branched inulin, linear fructo- 
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oligosaccharides, branched oligosaccharides or a mixture 
thereof, is purified by removing its sucrose fraction. 

The artificial sweeteners to be used in the compo- 
sitions of the invention can be any of those known for use 
5 in food products. Examples include saccharin, cyclamate, 
acesulfame K (Americal Hoechst), Gem Sweet (Cumberland 
Packing Corp.), L-sugars (Lev-O-Cal, Biospherics) , 
Hernandulcin (University of Illinois), Alitame (Pfizer), 
Thaumatins, trichloro sucrose, Rebaudioside A, L-aspartyl-L- 
10 phenylalanine methyl ester, aspartyl-D-valine isopropyl 
ester, aspartyl amino malonates, dialkyl aspartyl aspartates, 
st evioside , glycyrrhizin , p-phenetylurea , 5-nitro-2 
propoxyaniline and neohesperidin dihydrochalcone. The term- 
L-aspartyl-L-phenylalanine methyl ester and methyl L-aspar- 

15 tyl-L-phenylalanine were used interchangeably and correspond 
to the compound also known as aspartame. Preferred artificial 
sweeteners are saccharin, cyclamate, L-aspartyl phenylalanine 
methyl ester and acesulfame K. 

Materials which are customarily used in formulating 

20 chocolate confectionery compositions can be included in the 
compositions herein. For example if it is desired to formu- 
late the composition of this invention as a milk chocolate, 
from about 10% to 20% whole or non-fat milk solids can be 
included. Other optional ingredients include any natural food 

25 flavoring oil, oleoresin or extract, artificial food flavor- . 
ings, ground spice, ground coffee, ground nut meats, ground 
vanilla beans, dried malted cereal extract, salt dietaary 
fiber sources such as cocoa fiber, citms fiber, wheat bran, 
corn bran, oat bran, pea bran and soy fiber, lecithin, and 

30 other emulsifying ingredients at levels conventionally used 
in chocolate confections. 

Also, if desired, some sugar such as polyols, 
preferably sugar alcohols such as sorbitol, xylitol, isomalt, 
maltitol, mannitol, erythritol, galactitol, lactitol; isomal- 

35 tulose; polyglucose; Polydextrose®; polymaltose; carboxy- 
methylcellulose ; carhoxyethy Icellulose ; arabinogalactan ; 
microcristalline cellulose; honey molasses; maple sugar; 
brown sugar or a mixture thereof may be included in the 
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composition, in which case the amount of the other carbohy- 
drates are propor-tionately reduced. 

If desired, a combination of natural confectionery 
fats and confectionery fat substitutes can be used in compo- 
5 sitions of the invention* 

Non-digestible fatty esters can interfere with the 
body's uptake of fat-soluble vitamins, but it has been found 
that this problem can be overcome by fortifying foods con- 
taining such esters with fat' soluble vitamins such as 
10 Vitamins A, E, D and K (see U.S. Pat. No. 4,034,083 Mattson, 
issued July 5, 1977). Accordingly, fat-soluble vitamins are 
desirable additives for the present compositions. 

The invention will be further illustrated by the 
following examples: 
15 Example I ; 

Preparation of a reduced calorie dark cho colate with the 
following composition 

Ingredients ^ 
Inulin 44 
20 Cocoa liquor 46 

Cocoa butter , 9,47 

Vanilla 0'03 

Lecithin and acesulfame K 'O^^ 

The ingredients inulin and cocoa liquor are mixed 
25 for about 10 minutes at the temperature of 40'*C. 

After mixing, the resulting paste is passed through 
a mill (with five steel rollers) and converted to a powdery 
mass with a thinness of 20 im. 

After milling, the chocolate is subjected to 
30 couching during 24 hours in two phases: 

- the dry phase during 5 hours at the temperature of SS^^C; 

- the liquid phase of plastif ication during 17 hours at the 
temperature of 65 "C; 

- the cocoa butter is added after 22 hours. The lecithin and 
35 the acesulfame K are added after 23 hours with 1 hour of 

mixing. The temperage is then done on a Sollich-turbo- 
temper® at 45, 27,5 and 29 *C. 
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Chocolate of example I has been submitted to a 
sensoric evaluation panel. The taste, texture and appearance 
are evaluated. The taste is excellent, the texture is compa- 
rable to a dark chocolate with sucrose; the appearance is 
5 similar to dark chocolate with sucrose. 

The caloric value for the chocolate of example 1 
has been calculated: the caloric value is: 398 kcal/100 g? 
the caloric value for dark chocolate with sucrose is 530 
kcal/100 g. The caloric reduction for dark chocolate with 
10 inulin is: 25%. 
Example II : 

Preparation of a reduced calorie milk chocolate with the 



following composition 

Ingredients % 

15 Inulin 42 

Milk powder 18 

Cocoa liquor 14,44 

Hazelnut-paste 4 

Cocoa butter 21 

20 Vanilla 0,06 

Lecithin and acesulfame K 0,5 



The ingredients (inulin, milk powder, cocoa liquor, 
hazelnut-paste and half of the cocoa butter) are mixed as 
described in Example I. The liquid phase of plastif ication 
25 is done at the temperature of 60"C and the temperage is done 
at 45, 27 and 28,5''C. 
Example III 

Preparation of a reduced calorie dark chocolate with the 



following composition 

30 Ingredients % 

Oligof ructose 44 

Cocoa liquor 4 6 

Cocoa butter 9,47 

Vanilla 0,03 

35 Lecithin and acesulfame K 0,5 



The ingredients ( oligof iructose and cocoa liquor) 
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are mixed as described in Example I. The temperage is done 
at 45^ 27,5 and 29'*C» 
Example IV : 

Preparation of a reduced calorie milk choco late with the 
follovinq composition 



Ingredients 
Oligofructose 
Milk powder 



42 
18 



Cocoa liquor 14,44 

10 Hazelnut -paste ^ 

Cocoa butter 21 

vanilla 0,06 

Lecithin and aspartame 

The ingredients are mixed as described in 
15 Example !• The liquid phase of plastification is done at the 

temperature of 60 "^C and temperage is done at 45, 27 and 
28,5'C. 
Example V ; 

Preparation of a reduced calorie dark cho colate with the 
20 following composition 

Ingredients ^ 

Inulin 22 



Saccharose 



22 



Cocoa liquor 

25 Cocoa butter ^'^'^ 

Vanilla ^'03 

Lecithin and aspartame 

The ingredients are mixed as described in Example 

I. The temperage is done at 45, 27,5 and 29 ''C. 
30 Example VI; 

Preparation of a reduced calorie dark cho colate with the 
following composition 

Ingredients ^ 
Oligofructose 
35 Inulin 
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Cocoa liquor 46 

Cocoa butter 9^47 

Vanilla 0,03 

Lecithin and acesulfame K 0,5 



5 The ingredients are mixed as described in Example 

I. The temperage is done at 45, 27,5 and 29**C. 
Example VII; 

Preparation of a reduced calorie milk chocolate with the 



following composition 

10 Ingredients %. 

Oligofructose 8 

Inulin 34 

Milk powder 18 

Cocoa liquor 14,44 

15 Hazelnut-paste 4 

Cocoa butter 21 

Vanilla 0,06 

Lecithin and aspartame 0,5 



The ingredients are mixed as described in 
20 Example I. The liquid phase of plastification is done at the 
temperature of 60* C and the temperage is done at 45, 27 and 
28,5"C. 
Example VIII; 

Preparation of a reduced calorie dark chocolate with the 



25 following composition 
Ingredients 

Branched inulin - 39 

Fructose 5 

Cocoa liquor 4S 
30 Cocoa butter 9,47 
Vanilla 0,03 
Lecithin and acesulfame K 0,5 



The ingredients (branched inulin, cocoa liquor, and 
half of the cocoa butter) are mixed as described in Example 
35 I. The liquid phase of plastification is done at the 
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temperature .of 60 *C and the temperage is done at 45, 27 and 

28,5'*C. 

Example IX; 

Preparation of a reduced calorie mi lk chocolate with the 
5 following composition 

Ingredients — 
Inulin ^2 
Lactose-free milk powder 

Cocoa liquor 14,44 
10 Hazelnut-paste ^ 
Cocoa butter 

Vanilla ^'^^ 

Lecithin and aspartame 0,5 
The ingredients (inulin, milk powder, cocoa liquor, 
15 hazelnut-paste and half of the cocoa butter) are mixed as 
described in Example I. 

The liquid phase of plastif ication is done at the 
temperature of 60 'C and the temperage is done at 45, 27 and 
28,5*'C. 
20 Example X : 

Preparation of a reduced calorie dark chocolate with the 
following composition 

Ingredients ^ 
Branched oligof ructose 44 
25 Cocoa liquor 46 

Cocoa butter 9,47 
Vanilla 0,03 

Lecithin and acesulfame K 0,5 

The ingredients (branched oligof ructose and cocoa 
30 liquor) are mixed as described in Example I. The temperage 
is done at 45, 27,5 and 29*C. 
Example XI; 

Preparation of a reduced calorie milk chocolate with the 
following composition 

35 Ingredients * 
Branched oligofructose 42 
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Milk powder 

Cocoa liquor Hr^i 
Hazelnut-paste ^ 
Cocoa butter 

5 Vanilla ^'^^ 

Lecithin and aspartame 

The ingredients are mixed as described in 

Example I. The liquid phase of plastif ication is done at the 
temperature of SO^'C and temperage is done at 45, 27 and 
10 28,5"C. 

Example Xllt 

Preparation of a reduced calorie dark cho colate with the 
following composition 

Ingredients — 
15 Branched Oligof ructose 

Branched inulin ^ 
Cocoa liquor 

Cocoa butter ^'^^ 
Vanilla 0,03 

20 Lecithin and acesulfame K 

The ingredients are mixed as described in Example 

I. The temperage is done at 45, 27,5 and 29 *C, 

Example VII; 

Preparation of a reduced calorie milk c hocolate with the 
25 following composition 

Ingredients ^ 
Branched oligof ructose 8 
Inulin 34 
Milk powder 

30 Cocoa liquor 14,44 
Hazelnut-paste ^ 
Cocoa butter 21 
Vanilla . ^'^^ 

Lecithin and aspartam 0,5 
35 The ingredients are mixed as described in 
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Example I. The liquid phase of plastif ication is done at the 
temperature of 60 and the temperage is done at 45, 27 and 

The invention will be further illustrated by the 
5 following examples: 
Exam ple XIV r 

Preparation of a reduced calorie dark c hocolate with the 
following composition 

Ingredients ^ 
10 Inulin, from which sucrose was removed 44 



Cocoa liquor 

Cocoa butter 9^47 
Vanilla 0,03 
Lecithin and acesulfame K 



15 The ingredients inulin and cocoa liquor are mixed 

as in example 1. Temperage is done at 45, 27,5 and 29**C. 
Example XV; 

Preparation of a reduced calorie dark chocola te with the 



following composition 

20 Ingredients ^ 

Oligofructose 44 

Fructose ^ 
Cocoa liquor 

Cocoa butter 9,47 

25 Vanilla 0,03 

Lecithin and acesulfame K 0,5 



The ingredients (oligofructose, fructose, and cocoa 
liquor) are mixed as described in Example I. The temperage 
is done at 45, 27,5 and 29''C. 
3D Example XVI 

Preparation of a reduced calorie milk chocolate with the 



following composition 

Ingredients * 

Branched oligofructose 42 

35 Milk powder 18 
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Cocoa liquor 14,44 

Hazelnut-paste 4 

Cocoa butter 21 

Vanilla 0 , 06 

5 Lecithin and aspartame 0,5 



The ingredients are mixed as described in 
Example I. The liquid phase of plastif ication is done at the 
temperature of 60 *C and temperage is done at 45, 27 and 
28,5"C. 

10 The present invention within its scope covers also 

a process for preparing reduced calorie chocolate 
confectionery compositions consisting in admixing usual 
ingredients' for chocolate confectionery wherein the usual 
sugar is wholly or partially replaced by a product selected 

15 from the group consisting of inulin, branched inulin, linear 
f ructo-oligosaccharides , branched f mcto-oligosaccharides or 
a mixture thereof, with possibly a high-intensity sweetener 
as well as the use of products selected from said group for 
preparing reduced calorie chocolate confectionery, more 

20 particularly as hereinbefore described. • 
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CIAIMS 

1. A reduced calorie chocolate confectionery conpo- 
sition in which the sugar is wholly or partially replaced by 
a product selected from the group consisting of inulin, 

5 branched inulin, linear f ructo-oligosaccharides, branched 
fructo-oligosaccharides or a mixture thereof, with possibly 
a high- intensity sweetener 

2. Reduced calorie chocolate confectionery composi- 
tion comprising: 

10 (a) from about 5% to about 56% of a source of cocoa, selected 
from cocoa liquor or cocoa butter; 

(b) from about 1% to about 60% of a product selected from the 
group consisting of linear inulin, branched inulin, 
linear f ructo-oligosaccharides , branched f ructo- 

15 oligosaccharides or a mixture thereof; 

(c) from 0% to about 55% of a product selected from the group 
consisting of sucrose, fructose, polyols, preferably 
sugar alcohols such as sorbitol, xylitol, isomalt, malti- 
tol, mannitol, erythritol, galactitol, lactitol; isomal- 

20 tulose; polyglucose; Polydextrose®; polymaltose; carboxy- 

methylcellulose ; carboxyethylcellulose ; arabinogalactan ; 
microcristalline cellulose or a mixture thereof or a 
mixture thereof; 

(d) from 0% to about 1% of a high-intensity sweetener and/or 
25 flavor agent and/or other miscellaneous ingredients; 

(e) from 0% to about 65% of non-digestible chocolate confec- 
tionery fat substitute • 

3. The composition of claim 2, wherein the ratio 

of inulin to fructo-oligosaccharide may vary between ^l^and 

30 1^, preferably -j^and 2^. 

4. The composition of claim 2, wherein branched 
inulin is obtained, possibly after a partial hydrolysis of 
linear inulin, by levansucrase reaction on linear inulin, in 
the presence of sucrose. 

35 5. The composition of claim 2, wherein the fructo- 

oligosaccharide s are obtained by chemical or enzymatic pro- 
cess from saccharose, fructose, fructans, levans, from th ir 
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products of hydrolysis, or from products obtained from plants 
containing fructans. 

6. The composition of claim 2, wherein the linear 
fructo-oligosaccharides are obtained by fructosyl transferase 

5 reaction on sucrose. 

7. The composition of claim 2, wherein the linear 
fructo-oligosaccharides are obtained by the hydrolysis of 
inulin. 

8. The corpDsition of claim 2, viierein the linear fructo- 
10 oligosaccharides are constituted by compotinds having less than a 

total of 20, preferably less than 9 fructose units. 

9. The conposition of claim 2, \Aerein the branched 
fructo-oligosaccharides are constituted by a principal chain 
cdiprising fran 2 to 15 units, preferably made up of fructose units; 

15 upon v4u.ch one or several, branched or not branched, lateral chains 
are attached. 

10. The composition of claim 9, wherein the lateral 
chains coirprise from 1 to 15 units, preferably made up of fructose 
units. 

20 11. The composition of claim 2 intended for diabetic 

consumers, comprising 0% of sucrose. 

12. The coirposition of claim 2 intended for diabetic 
consumers, wherein, the product selected from the group consisting 
of linear inulin, branched inulin, linear fructo-oligosaccharides, 

25 branched fructo-oligosacchcirides or a mixture thereof, is purified 
by removing its sucrose fraction. 

13. Process for preparing reduced calorie chocolate 
confectionery ccaipositions consisting in admixing usual ingredients 
for chocolate confectionery wherein the usual sugar is wholly or 

30 partially replaced by a product selected from the group consisting 
of inulin, branched inulin, linear fructo-oligosaccharides, branched 
fructo-oligosaccharides or a mixture thereof, with possibly a high- 
intensity sweetener. 

14. Use of a product selected from the group consisting 
35 of inulin, branched inulin, linear fructo-oligosaccharides, branched 

fructo-oligosaccharides or a mixture thereof, with possibly a high- 
intensity sweetener for the preparation of reduced calorie chocolate 
confectionery compositions. 



internahonal search report 

latcnatioialAppltc«»oDNo PCT/BE 91/00056 



]. CLASSIFICATION OF SUBJECT MATTER (If several cUsrificatioo symbok mpply. Indicate all)^ 


According to InternatioDaJ Patent Chsslficitioa (IPQ or to both NationaJ Qustft cation and IPC 

Int. CI. 5 A 23 G 1/00 


a FIELDS SEARCHED 


MinimuQ Documeoution Searched^ 


OassTflcaiion System 


Classificatioo Symbols 


Int.Cl.5 


A 23 G 


Doeumenration Searcbcd other than Mtaimnm Doaimeataiioo 
to the Extent thai sndi DocoDeots arc Indnded is the Fields Searched* 




ni. DOCUMENTS CONSIDERED TO BE RELEVANT' 


Catcgoiyo 


Qtation of Document, with indication, where appropriate, of tbe relevant passages 


Rdevant to Claim NoP 


X 


us, A, 3800036 (J.L. GABBY et al.) 26 
March 1974, see claims 1,10,12; example 10; 
column 2, lines 15-31; columns 50-58 


1.2,11, 

12,13, 

14 


X 


BE, A, 903926 (KONSUMEX 

KULKERESKEDELMI VALLALAT) 16 April 1986, see 
claims 1,2,3,5-8,10; page 1, line 30 - page 2, 
line 5 


1,2,11- 
14 


A 


US,A, 4283432 (W.A. MITCHELL et al.) 
11 August 1981 




A 


EP, A, 0307523 (K.K. YAKULT HONSHA) 22 

March 1989, see page 3, lines 44-49; example 4; 

page 3, Tines 20-29 


1.2,12, 
13,14 


^ Spcoat categories of cited documeots : 

'A' document defining the general state of the art which Is not 
considered to be of particular relevance 

'E' earlier doctimeot but psblished on or after the Intenutlooal 
fiUng date 


later document published after the international filing date 
or priority date and not in conflict with the application but 
died to understand the prindple or theory underlying the 
' lnvenri(» 

^ document of particular rdevance; the dalmed bveotion 
cannot be considered novd or cannot be considered to 
involve an Inventive step 

docnmeot of particular rdevance; tbe dalmed Invention 
canirat he considered to involve an Inventive step when tbe 
document is combined with one or more other such docu- 
me&ts» such combination being obvious to a person skilled 
InthearL 

document member of tbe same patent family 


1/ docnmeot irhlcfa nay tbnm doubts on priority daib(s) or 
wbicfa is cited to estabfisfa tbe publication date of another 
dtation or other special reason (as spedfted) 

'O' document referring to an oral disdosorc, use, exhibition or 
other Dcans 

'y docnsent published prtor to the totenailonal filing date but 
later than the priori^ date dalmed 


IV. CERTinCATlON 


Date of the Actual Completion of tbe International Search 


Date of Mailing of this International Search Report 




25-10-1991 


03.0493 




International Searching Authority 










EUROPEAN PATENT OFRCE 







iBtcnsrkmal ApphcatloaNo PCT/BE 91/00056 



m DOCUMENTS CONSroERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHttil 




CiMjoiy" 


amioD of DocsDat, whh todicaiion, where appnpnate, of the relevant pajnges 




A 


EP,A,0268974 (HOECHST AG) 1 June 

1988, see claims 1,6,9; column 3, line 42 - 

column 4, line 13; example 14 


1,2,11- 
14 


A 


US, A, 4554525 (C.R. MITCHELL et al.) 
14 January 1986 




A 


US, A, 4276379 (R.E. HEADY) 30 June 

1981, see claims 1,5-7; example 5 (cited in the 

application) 


5,6,8,9 
,10 


A 


GB,A,2072679 (T. ADACHI et al.) 7 
October 1981 





PCr/lSA/ZIO (run itei) Ummmy inS) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. BE 9100056 

SA 49761 

Tilis aimex Hsts the patent family members relating to the patent documents ctted in tbe above-mentioned intemadoDal search report. 
The members are as contained in tbe European Patent OfTice £DP file on 31/03/92 

Tbe European Patent Office is b no way b'able for these particulars wbicb are merely given for tbe purpose of information. 



Patent document 


Publicadoa 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 


US-A- 


3800036 


26-03-74 


None 






BE-A- 


903926 


16-04-86 


CH-A- 


670045 


12-05-89 








DE-A- 


3542572 


1 Q— nCQ7 

ly uD-o/ 








FR-A- 


2591074 


Ic. UO o/ 








6B-A- 


2183438 


AU uo-o/ 








JP-A- 


62148420 


02-07-87 








III A 

LU-A- 


86186 


24-03-86 








NL-A- 


8503376 


01-0/-87 








SE-B- 


455041 


20-06-88 








SE-A- 


8505736 


05-06-87 








US-A- 


4724136 


09-02-88 


US-A- 


4283432 


11-08-81 


None 






EP-A- 


0307523 


Z^-Oo-oy 


AU-A- 


7815587 


nn no on 

09-03-89 








JP-B- 


3042876 


oo fse m 

28-06-91 








JP-A- 


62220169 


on nn ot 

28-09-87 








US-A- 


4859488 


on no on 

22-08-89 


EP-A- 


0268974 


m r\c oo 


DE-A- 


3639878 


n^ n^ no 

01-06-88 








JP-A- 


63165393 


no n"T no 

08-07-88 


US-A- 


4564525 


14-01-OD 


None 






US-A- 


4276379 


oU-Oo-ol 


AT-B- 


369785 


o c n^ o o 

25-01-83 








AT-B- 


364657 


10-11-81 








AU-A- 


3669278 


06-12-79 








BE-A- 


868122 


15-12-78 








CA-A- 


1117047 


26-01-82 . 








CH-A- 


648059 


28-02-85 








DE-A- 


2826111 


21-12-78 








FR-A.B 


2394253 


12-01-79 








GB-A,B 


2000144 


04-01-79 








JP-A- 


54008737 


23-01-79 








JP-B- 


60013677 


09-04-85 








LU-A- 


79816 


20-07^79 








NL-A- 


7806475 


19-12-78 








OA-A- 


5986 


30-06-81 



Far more details about this annex : see Official Jounial of tbe European Patent Office, No. 12/82 



